bioavailable than DON (70 ± 15 %), and DON than DOC (34 ± 13 %).
25
The stoichiometry of PDOM was linked to both nutrient uptake and BDOM 26 ratios. Absorption and fluorescence of DOM increased significantly during the incubation 27 time, indicating that microheterotrophs were also a source of coloured DOM (CDOM) and 28 that they produce both bioavailable protein-like and refractory humic-like fluorophores.
Introduction

34
River inputs of inorganic nutrients support high primary production rates in coastal 35 marine ecosystems (Lalli & Parsons, 1997) , which lead to the release of significant 36 amounts of autochthonous dissolved organic matter (DOM) (Nagata, 2000) . Although 37 heterotrophic microbial communities are the major consumers of this DOM (Seitzinger & 38 Sanders, 1997), considerably less attention has been paid to their ability to produce DOM.
39
Some studies have suggested that microheterotrophs could be a significant but hardly 40 quantified source of bioavailable and refractory DOM in marine systems (Ogawa et al., 41 2001; Kawasaki & Benner, 2007) .
42
Release of DOM by phytoplankton has been repeatedly observed in both laboratory 43 and field studies, with exudation rates, stoichiometry and availability being related to 44 nutrient levels (e.g. Obernosterer & Herndl, 1995) . Some studies have suggested that 45 bacteria are able to alter their C:N:P biomass ratios depending on the organic substrate 46 ratios (e.g. Tezuka, 1990) , while others find constant biomass ratios (Golman et al. 1987 ).
47
However, the effect of changing C:N:P substrate ratios on the heterotrophic microbial 48 production of DOM is largely unknown.
49
Heterotrophic microbes have been shown to produce chromophoric DOM (CDOM) 50 during mineralization processes (e.g. Rochelle-Newall & Fisher, 2002 The absorption of CDOM was measured in four replicates in a Thermo Nicolet Glucose was measured in triplicate at days 0, 3, 11 and 30, using the enzyme assay 136 described by Hicks & Carey (1968) . Concentrations were determined using a four-point 137 standard curve following the subtraction of a Milli-Q blank. DOC, TOC, TDN and TN 138 were measured in at least triplicate, using a nitrogen-specific Antek 7020 nitric oxide 139 chemiluminescence detector, coupled in series with the carbon-specific infrared gas 140 analyser of a Shimadzu TOC-5000 organic carbon analyser. ratios of UDOC, UDIN and UDIP (Fig 3a, c, with substrate uptake and produced DOM (Table 4) . oxidation of ammonium to nitrate, i.e. nitrification (Wada & Hattori, 1991) .
214
In the net-anabolic phase, the use of glucose and inorganic nutrients by the cultured 215 community of microheterotrophs was accompanied by increases in DON and DOP 216 concentrations (Fig 1a, c) . We hypothesise that bacteria take up the dissolved substrate, 217 converting it into organic matter which is subsequently released as DOM by direct extra 218 cellular release and/or by protist grazing and viral lysis (Caron et al., 1985; Riemann & 219 Middelboe, 2002; Kawasaki & Benner, 2007) . A DOM maximum was found at day 30 of 220 the incubations (Fig. 2) , associated with complete depletion of the added glucose (data not 221 shown). The efficiency of DOM production was found using the slope of the linear 222 regressions between UDOC (glucose) and PDOC (11 ± 1 %), UDIN and PDON (18 ± 3 %), 223 and UDIP and PDOP (17 ± 3 %) ( In the net-catabolic phase of the incubations, DOM concentrations decreased until 226 the end of the experiments ( Fig. 1; Fig. 2 PDOM was linearly related with the C: N: P ratios of UDOC, UDIN and UDIP (Fig 3a, c,   249 e). The slopes of the linear regressions show that PDOM had C:N and C:P ratios which 250 were 63 ± 13 % and 68 ± 14 % lower than the substrate, while the N:P ratios (105 ± 15 %) 251 were similar, indicating that the stoichiometry of PDOM is linked to the substrate ratios.
252
The fact that the C:N and C:P ratios of PDOM were 30-40 % lower than the corresponding 253 substrate ratios can be attributed to the bacterial respiration of glucose, which previously 254 has been found to represent 30-60 % of the total consumption (Bianchi et al., 1998). The 255 stoichiometry of BDOM was similar to ranges reported for bacterial C: N: P ratios 256 (Goldman et al., 1987; Fagerbakke et al., 1996) . The slopes of the correlation between 257 PDOM and BDOM stoichiometries (Fig. 3b, d , f) indicate that BDOM had C:N and C:P 258 ratios that were 53 ± 19 % and 44 ± 8 % lower respectively, while N:P ratios (92 ± 25 %) 259 were not significantly different from PDOM. Gadel, 1990) . In parallel to the production of CDOM, FDOM also increased during both 268 the net-anabolic and net-catabolic phase above background levels in all cases ( 
